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Survey (WSGS) compiled an Open File Report 
on REE and yttrium in Wyoming in 1987, which 
was updated in 1991 and again in 2002 (King and 
Harris, 1987; King, 1991; King and Harris, 2002). 
However, these reports were based on literature 
searches and did not include any original sampling 
or analyses.

Between 2009 and 2012, the WSGS began to 
sample and analyze potential REE host rocks 
within the state. Using WSGS Open File Report 
91-3 (King and Harris, 2002) as a foundation, 
the WSGS compiled data from existing sources, 
collected and analyzed a small number of new 
samples, and re-analyzed some samples collected at 
earlier dates. 

In March of 2012, the Wyoming State Legislature 
allocated $200,000 of Abandoned Mine Lands 
Reclamation (AML) funds to the WSGS to con-
duct a geological and geochemical investigation on 
potential REE-bearing, as well as other potentially 
economic deposits in Wyoming, cataloging those 
deposits, and providing a report on the findings 
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ability and economic factors, including sufficient 
deposit size and tenor, consistency of ore grades, 
uniform mineralogy, favorable chemistry for metal 
extraction, mine siting, transportation, etc.

In contrast to base metals (such as coppsr, lead, 
or iron) and precious metals, REE have very little 
tendency to become concentrated in exploitable 
ore deposits (Haxel and others, 2002). LREE are 
more incompatible because they have larger ionic 
radii and are therefore more strongly concentrated 
in the continental crust than HREE. In most rare 
earth deposits, lanthanum, cerium, praseodymium, 
and neodymium constitute 80 to 99 psrcent of the 
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REE deposit in Wyoming and is currently well-
advanced in exploration, including metallurgical 
and environmental studies directed toward mine 
development (Rare Element Resources, 2013a).

Exploration in other parts of Wyoming that 
eventually resulted in identification of REE or 
REE-bearing minerals similarly focused first on 
uranium and thorium. Paleoplacers in the Bald 
Mountain area of the Bighorn Mountains were 
first exa 0 -1sJ Tr lwa-grade goldin the Blattr phalf
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located on Carbon Hill and on the 
west flank of Bull Hill (Rare Element 
Resources, 2011). 

Carbonatite is mostly calcite, but 
may also contain accessory minerals 
commonly associated with REE-en-

candersen
Typewritten Text

candersen
Typewritten Text

candersen
Typewritten Text

candersen
Typewritten Text





























32

Platt Pegmatites, T. 13 N., R.  81 W., Southeast-
ern Carbon County
Several pegmatites occur in the N½NE¼ sec. 8, 
T. 13 N., R. 81 W. (Houston, 1961). One of these 
was discussed in a 1982 DOE National Uranium 
Resource Evaluation report (NURE) (Dribus and 
Nanna, 1982). The report identified a 30- to 91-
cm (1- to 3-ft) wide, 30°-trending garnet-bearing 
granite pegmatite that cut Early Proterozoic biotite 
schist. The pegmatite exhibited two to 17 times 
background radioactivity (Geslin, 1954; Dribus 
and Nanna, 1982), and contained black, metallic 
minerals identified as euxenite and allanite with 



33

granite to granodiorite with rapakivi texture,as0 32ts 
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Dubois claims is associated with the emplacement 
of granitic dikes. The unaltered radioactive granite 
is weakly enriched in the LREE, as well as gado-
linium and terbium. The altered granite and the 
iron-rich pod exhibit no notable enrichment (table 
10).

Dubois Claims, SW¼NW¼ sec. 12, T. 41 N., 
R. 108 W., Northwestern Fremont County
Ullmer (1983) reported that uranium mineral-
ization (up to 2.4 percent U3O8) in this area is 
hosted in a brittle deformation zone within an 
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content of that mineral.” Apparently the USBM 
and AEC were also concerned with the availability 
of REE in 1953 in addition to thorium.

No published analyses for REE are known for the 
Bald Mountain area prior to WSGS investigations. 
However, assuming typical values for monazite 
concentrates of about 61 percent REO (Long, Van 
Gosen, Foley, and Cordier, 2010), the average for 
the estimated Bald Mountain paleoplacer resource 
as reported by McKinney and Horst (1953) would 
be 0.7630 kg REO/tonne (1.525 lbs REO/ton) or 
0.076 percent REO. �e high-grade paleoplacer 
material would be around 4.02 kg REO/tonne 
(8.05 lbs REO/ton) or 0.40 percent REO.

King and Harris (2002) argue that the resource 
interpretations for the paleoplacers in the Bald 
Mountain area were made with the assumption of 
a relatively uniform, sheet-like zone of monazite 
enrichment in the lower Flathead beach deposits. 

However, the more erratic braided stream depo-
sitional environment, now believed to host most 
of the monazite, suggests that these numbers may 
be less accurate than originally believed (King and 
Harris02). �e weakly indurated character of 
this paleoplacer may have some economic advan-
tage over hard rock deposits with similar REE 
grades. �in overburden and the potential for easy 
disaggregation and gravity concentration of high-
grade material prior to shipping should be consid-
ered in any evaluation.

In 2011, �ve samples were collected by the WSGS 
from east of Rooster Hill and three from the west 
end of Bald Mountain. Samples 20110824WS-C, 
20110824WS-D, and 20110824WS-F showed sig-
ni�cant REE with total REE contents of 4,714.68 
ppm, 6,815.69 ppm, and 2,309 ppm respectively 
(table 14). �ese samples were high in most LREE 
and showed elevated values for HREE and yttrium. 
�ey were also signi�cantly high in thorium, and 
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Oakie Trail, S½NE¼ sec. 15, T. 40 N., R. 88 
W T, Northw estern Natrona County 
The Flathead S andstone in this area contains up to 
134 ppm thorium, but less than 5 ppm uranium, 
and is likely a typical Flathead S andstone paleo-
placer (M alan, 1972). The Flathead here consists 
of white to red, quartz pebble conglomerate and 
medium- to coarse-grained, poorly sorted, sub-
rounded, iron-rich subarkose, with coarse weath-
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ppm niobium, and 660 ppm eTh within altered 
sandstone in the Cretaceous Frontier Formatior. 
This sandstone exhibits a mineralogical assem-
blage typical of beach placer deposits and contains 
limonite, pyrite, leucoxene, and an unidentified 
REE-bearing mineral. The stratigraphy of samples 
reported by Madsen and Reinhart (1982) is am-
biguous (King and Harris, 2002). Recent mapping 
(M’Gonigle and Dover, 2004) and field investiga-
tiors from this study show that this sandstone is 
within the lower third of the Frontier Formatior 
(figs. 19 and 20).

An exploratior trench near the area sampled by 
Madsen and Reinhart (1982), exposes light green 
to yelhe loweathered), angular to subangular, 
medium- to coarse-grained sandstone, with ap-
proximately 25 percent weathered plagioclase, 
40 percent quartz, 35 percent mafic minerals, 5 
percent biotite, and minor limonite and hematite 
staining (Sample 20121128JC-E). This weathered 
sandstone unit is overlain by a dark green to dark 
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distinct horizons (plus one unit within the underly-
ing Tipton Shale Member), and four uraniferous 
phosphatic zones (UPZs) in the NE¼SW¼ sec. 
10, T. 17 N., R. 106 W. (table 19). The UPZs in 
the lower part of the Wilkins Peak tend to be more 
enriched in uranium and phosphate (up to 0.15 
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1977; Love, 1984). REE concentrations are typi-
cally correlated with phosphorus content, due to 
an association with apatite. Despite its promise as 
a host of REE, the Phosphoria Formation has been 
the subject of few REE analyses (King and Harris, 
2002).

Hoback, SW¼NE¼ sec. 32, T. 39 N., R. 116 
W., Southwestern Teton County
The Phosphoria Formation crops out along US 89, 
near the historic town site of Hoback, in extensive-
ly folded and faulted terrain, and was the target of 
a phosphate exploration trench (Albee, 1968). The 
Phosphoria overlies the Mississippian and Penn-
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monazite   1, 11, 12, 13, 14, 15, 18, 19, 29, 31, 39, 42, 43, 44, 45, 47, 49, 50, 51, 54 
monzonite   24, 26, 36, 37 
Moonstone Formation   64 
Moonstone Formation Reefs   64 
Mud Creek   48, 51
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Results from this Mineral Investigation include the raw analytical data in an appendix.
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http://www.wsgs.wyo.gov/research/minerals/data/WSGS_RI-65_Supplemental_Data.xls





